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feed direction of a printing paper, measuring a mark 
detect time by a correction mode operation when a 
printing position deviates, and correcting in 
accordance with a deviation from a reference time. 
SOLUTION: When a motor is driven to start sending 
a paper to print data, an output of a photocell 12 is 
started to be read. Whether or not a rise is detected 
at this time, that is, whether or not a rear edge of a 
mark 1 1 preliminarily printed to the printing paper is 
detected is judged. When it is judged affirmatively, a 
counter is started to measure an actual feed amount 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the possible printer of carrying out 
automatic amendment of the gap of a printing starting position with respect to a printer. 
[0002] 

[Description of the Prior Art] Automatic cash delivery is carried out in recent years, a printer is 
carried in an opportunity, a customers schedule of transactions is printed, and it provides for a 
customer, in this case, a print item — for example, since automatic cash delivery is carried out and it 
is beforehand determined like dealings time, the dealings amount of money, and the balance in the 
opportunity, it is common to carry out insertion printing to the printing paper with which the 
predetermined frame was printed beforehand, using dealings time, the dealings amount of money, 
the balance, etc. as data. n • 

[0003] Therefore, when insertion printing of the data is not carried out in a predetermined location \ xW 
within the limit, it not only gives a customer a bad impression, but it may be unable to read data. % art: 
Then, in order to determine the insertion printing position as accuracy, the predetermined mark is 
printed to printing paper, paper feed only of the distance beforehand defined from this mark is 
carried out, and it carries out insertion printing of the data. 

[0004] Drawing 1 is the explanatory view of the mark detection approach, (b) is a plan and (b) is a 
side elevation. In one side edge of printing paper 1 0, it is die length LM. A mark 1 1 is spacing LS. It 
is printed by setting. In addition, in order to detect a mark 1 1 optically, the photo cell 12 is installed 
above printing paper 1 0. 

[0005] The photodiode 121 which emits light to a photo cell 12, and the photo transistor 122 which 
detects the light which was emitted from the photodiode 121 and reflected with printing paper 10 are 
included in one. Drawing 2 is the circuit diagram of a mark detection circuit, the anode of a 
photodiode 121 is connected to 5 V bus VCC, and a cathode is grounded through a resistance 
element Moreover, the collector of a photodiode 121 is connected to 5 V bus VCC, and an emitter is 
grounded through a resistance element. c. 
[0006] The emitter of a photo transistor 122 is connected also to one input terminal of an operational 
amplifier 20. The threshold voltage generated in a resistance dividing network is impressed to the 
input terminal of another side of an operational amplifier 20, and an operational amplifier 20 
functions on it as a comparator. The output of an operational amplifier 20 is impressed to a 
microcomputer 21 . Drawing 3 is a wave form chart at the time of mark detection, an axis of ordinate 
expresses an electrical potential difference, and an axis of abscissa expresses time amount 
Moreover, a continuous line shows the output of a photo cell 12', and a broken line shows the output 
of an operational amplifier 20. 

[0007] That is, to a mark field, from a mark field, the output of a photo cell 12 responds changing to 
a field without a mark, and changes from a field without the mark of the scan location of a photo cell 
12 of printing paper 10 to reverse gently. Moreover, since the leakage current flows to a photo 
transistor 122 also while scanning the mark field, the output of a photocell 12 does not serve as zero 
thoroughly. 

[0008] Then, in order to detect a mark field certainly, corrugating is carried out with a comparator. 
For example, when the threshold voltage impressed to the input terminal of another side of an 
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operational amplifier 20 is set as 3 V, if the output of a photo cell 12 is more than 3 V, the output of 
an operational amplifier 20 will serve as a high level, and if the output of a photo cell 12 is less than 
[ 3 V ], the output of an operational amplifier 20 will serve as a low. 

[0009] Therefore, the time amount to which the low is outputted from the operational amplifier 20 is 
measured with a microcomputer 2 1 , and when the time amount to which the low is outputted is in 
the predetermined range, it can be considered that the marie was detected. And for example, when the 
trailing edge of a mark is detected (i.e., when the standup of the pulse outputted from an operational 
amplifier 20 is detected), printing gap can be prevented from from by making a specified quantity 
****** location into a data printing starting position for printing paper. 
[0010] 

[Problem(s) to be Solved by the Invention] However, if the variation at the time of manufacture not 
only exists in a photo cell, but it deteriorates also with time and the standup detection stage of a pulse 
is changed, when the threshold voltage of a comparator and the amount of paper feeds after mark 
trailing-edge detection are fixed to constant value, a printing starting position is also changed, and it 
cannot avoid that printing gap occurs. 

[001 1] Drawing 4 is the explanatory view of a technical problem, (b) is the output of a photo cell 12, 
and an output when, as for a continuous line, the photo cell 12 has not deteriorated, and a broken line 
are outputs when a photo cell 1 2 deteriorates. And if the location which carried out paper feed only ^f* 
of the distance L is made into a printing starting position after the standup edge of a pulse is 
detected, gap of a printing starting position will occur by degradation of a photo cell 12. 
[0012] This invention is made in view of the above-mentioned technical problem, and aims at 
offering the possible printer of carrying out automatic amendment of the gap of a printing starting 
position. 
[0013] 

[Means for Solving the Problem] The printer with a printing starting position gap amendment 
function concerning the 1st invention A detection means to detect the mark of the die length which is 
printed in the direction of paper feed of printing paper and which was defined beforehand, A pulse- 
ized means to pulse-ize the output of a detection means as compared with a threshold, and a marg in a l 
detection means to detect the first transition or the trailing edge of a mark based on the output of a 
pulse-ized means during print mode actuation, The positioning means which carries out paper feed 
time amount paper feed, and determines a predetermined location after first transition or a trailing 
edge is detected by the marginal detection means during print mode actuation, An amendment means 
to amend gap of the printing starting position determined by the positioning means based on a 
comparison result with the conventional time which decided on mark detection time amount based 
on the output of a comparison means, and was beforehand determined as this mark detection time 
amount during proofreading mode actuation is provided. 

[0014] If it is in this invention, when gap arises between the locations and printing starting positions 
which carried out after [ detection ] predetermined time paper feed in the first transition of a mark, or 
a trailing edge, proofreading mode is performed and a printing starting position is amended 
according to a comparison result with the conventional time beforehand determined as mark 
detection time amount. The printer with a printing starting position gap amendment function 
concerning the 2nd invention amends the paper feed time amount after a positioning means **** 
trailing edge is detected based on a comparison result with the conventional time by which the 
amendment means decided on mark detection time amount based on the output of a pulse-ized 
means, and was beforehand determined as mark detection time amount during proofreading mode 
actuation. 

[0015] If it is in this invention, a printing starting position is amended by amending the paper feed 
time amount after a trailing edge is detected according to a comparison result with the conventional 
time beforehand determined as mark detection time amount. The printer with a printing starting 
position gap amendment function concerning the 3rd invention amends the threshold of a pulse-ized 
means based on a comparison result with the conventional time by which the amendment means 
decided on mark detection time amount based on the output of a pulse-ized means, and was 
beforehand determined as mark detection time amount during proofreading mode actuation. 
[0016] If it is in this invention, a printing starting position is amended by amending the threshold of 
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a pulse-ized means according to a comparison result with the conventional time beforehand 
determined as mark detection time amount. The printer with a printing starting position gap 
amendment function concerning the 4th invention possesses further an operating-time accumulation 
means to accumulate the operating time of a detection means, and amends gap of the printing 
starting position where an amendment means is determined by the positioning means based on the 
operating time accumulated with the operating-time accumulation means during proofreading mode 
actuation. 

[0017] If it is in this invention, when gap arises between the locations and printing starting positions 
which carried out after [ detection ] predetermined time paper feed in the first transition of a mark, or 
a trailing edge, proofreading mode is performed and a printing starting position is amended 
according to the accumulation operating time of a detection means. The printer with a printing 
starting position gap amendment function concerning the 5th invention amends the paper feed time 
amount after a positioning means **** trailing edge is detected based on the operating time when the 
amendment means was accumulated with the operating-time accumulation means during 
proofreading mode actuation. 

[0018] If it is in this invention, a printing starting position is amended by amending the paper feed 
time amount after a trailing edge is detected according to the accumulation operating time of a 
detection means. The printer with a printing starting position gap amendment function concerning 
the 6th invention amends the threshold of a pulse-ized means based on the operating time when the 
amendment means was accumulated with the operating-time accumulation means during 
proofreading mode actuation. 

{0019] If it is in this invention, a printing starting position is amended by amending the threshold of 

a pulse-ized means according to the accumulation operating time of a detection means. 

{0020] 

[Embodiment of the Invention] Drawing 5 is the block diagram of the control circuit of the 1st 
printer with a printing starting position gap amendment function concerning this invention, and 
possesses a photo cell 12, an operational amplifier 20, and a microcomputer 21 as well as the former. 
That is, the anode of the photodiode 121 which is a light emitting device in a photo cell 12 is 
connected to the direct-current bus Vcc, and a cathode is grounded through resistance. Moreover, the 
collector of the photo transistor 122 which is a photo detector is connected to the direct-current bus 
Vcc, and an emitter is connected also to one input terminal of the operational amplifier 20 which 
functions as a comparator while it is grounded through resistance. Moreover, the threshold voltage 
generated in a resistance dividing network is impressed to the input terminal of another side of an 
operational amplifier 20. 

[0021] The microcomputer 21 possesses CPU211, memory 212, the digital interface (DI/F) 213, the 
motor interface (MI/F) 214, and the human interface (HI/F) 215 centering on a bus 210. And the 
output of an operational amplifier 20 is incorporated by the microcomputer 21 through DI/F213, and 
a microcomputer 21 controls the motor 5 1 for printing paper delivery through MI/F214. 
[0022] Moreover, through HI/F21 5, a maintenance tool 52 and connection are possible for a 
microcomputer 21 , and it is used for various kinds of maintenance. In addition, a maintenance tool 
52 consists of a display 521 and a keyboard 522. Moreover, a maintenance tool 52 does not need to 
be established permanently, and if it is connectable if needed, it is good. Drawing 6 is the flow chart 
of the 1st paper feed routine performed with a microcomputer 21, and whenever a printing demand 
occurs, it is performed as interruption processing. 

[0023] That is, a motor 51 is started at step 60, paper feed is started, and data are printed at step 61 . 
Furthermore, reading of the output of a photo cell 12 is started at step 62. It judges whether the 
standup was detected at step 63, i.e., was the trailing edge of the mark currently beforehand printed 
by printing paper detected?. 

[0024] When a negative judging is carried out at step 63 (i.e., when the trailing edge of a mark is not 
detected), reading of the output of return and a photo cell 12 is continued to step 62. On the contrary, 
when an affirmation judging is carried out at step 63 (i.e., when the trailing edge of a mark is 
detected), it progresses to step 64, and a counter is started in order to measure the feed per revolution 
of the actual printing paper after mark back end detection. 

[0025] It judges whether the counted value of a counter reached the predetermined value at step 65. 
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A predetermined value is a value determined corresponding to the default value of the feed per 
revolution of the printing paper after mark back end detection, and is defined as the sum of a criteria 
predetermined value and correction value. Here, a criteria predetermined value is set as 10 / 30= 
0.333 seconds, if a printing paper feed rate is 30mm/second when making the location of 10mm into 
a printing starting position for example, from the mark back end. 

[0026] Correction value is for amending the variation of a photo cell 12, or degradation with the 
passage of time, and is mentioned later for details. It stands by until the counted value of a counter 
reaches a predetermined value at step 65, if a predetermined value is readied, it will progress to step 
66, and a motor 51 is suspended, and paper feed is suspended. Finally a counter is reset at step 67 
and this routine is ended. 

[0027] Drawing 7 is the flow chart of the 1 st amendment routine which a customer engineer starts 
using a maintenance tool 52, when a customer engineer judges that the printing gap has occurred. 
That is, printing paper delivery is started at step 70, and reading of the output of a photo cell 12 is 
started at step 71 . And it judges whether falling was detected at step 72, i.e., was the first transition 
of a mark detected?. 

[0028] When a negative judging is carried out at step 72 (i.e., when the first transition of a mark is 
not detected), detection of return and the first transition of a mark is continued to step 71 . On the 
contrary, when an affirmation judging is carried out at step 72 (i.e., when the first transition of a 
mark is detected), it progresses to step 73, and a counter is started in order to measure the die length 
of a mark. It judges whether the standup was detected at step 74, i.e., was the trailing edge of a mark 
detected?. 

[0029] When it stands by until the trailing edge of a mark was detected at step 74, and the first 
transition of a mark is detected, a counter is stopped at step 75. It is the actual multiplier value 
calcium of a counter at step 76. The count difference delta with the certified value Cr defined 
beforehand is computed based on a degree type. 

delta=Cr - calcium - here, a certified value is set as 10 / 30= 0.333 seconds, if a printing paper feed 
rate is 30mm/second when for example, mark die length is 10mm. 

[0030] Actual multiplier value calcium of now and a counter A count difference will be set to 
delta=O.333-0.3=0.033 if it assumes that it was 0.3 seconds. Correction value is calculated at step 77 
using the function which makes the count difference delta an independent variable and which was 
defined beforehand. 

[0031] That is, since printing paper is sent 30mm[/second ] x 0.033-second =lmm between count 
differences (= 0.033 seconds) in an above-mentioned case, it means that the mark with a die length 
of 1 0mm had originally been measured actually shorter by the variation or aging of a photo cell 12 
with 9mm. Here, when the variation of a photo cell 12 or the effect of degradation with the passage 
of time assumes that it generates uniformly in first transition and a trailing edge, originally the 
printing starting position of 10mm will shift from a trailing edge 0.5mm ago. Therefore, time amount 
which takes correction value to send printing paper 0.5mm since 10.5mm, then a printing starting 
position turn into a location of normal in the amount of paper feeds after trailing-edge detection = 
what is necessary is to just be referred to as 0.01 7. 

[0032] In this case, since it is set to correction value =0.017=0.033/2, the function f <delta) which 
makes the count difference delta an independent variable and which was defined beforehand is 
defined as follows. 

At step 78, it is a predetermined value to the f(delta) =delta/2 last. <- Criteria predetermined value + 
This routine is ended as correction value. 

[0033] Since degradation of a photo cell 12 with the passage of time may be offered by the 
manufacturer as a function of activity accumulation time amount, it can also determine correction 
value as a function of activity accumulation time amount. Drawing 8 is the flow chart of the 2nd 
paper feed routine, and forms step 80 which computes the accumulating-totals time Tac of a photo 
cell between step 63 of the 1 st paper feed routine, and step 64. 

[0034] In addition, the step which sets a photo cell to ON in front of step 62, and the step which 
makes a photo cell off after rising edge detection may be added further. Drawing 9 is the flow chart 
of the 2nd amendment routine, calculates correction value at step 90 with the function g which 
makes the accumulating-totals time Tac an independent variable and which was defined beforehand, 
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and ends this routine. 

[0035] Correction value <- g (Tac) 

Above although the amount of paper feeds after trailing-edge detection is amended, it replaces with 
the amount of paper feeds after trailing-edge detection, and you may make it adjust the threshold 
voltage of a comparator 20. Drawing 1 0 is the block diagram of the control circuit of the 2nd printer 
with the amount amendment function of paper feeds used when amending the threshold voltage of a 
comparator 20, and the threshold voltage corresponding to correction value is outputted to an input 
terminal on another side of an operational amplifier 20 through DI/F213. 

[0036] Threshold voltage is adjusted so that the mark length who is detected by the photo -cell and 
read into a microcomputer 21 by this configuration may become the die length (for example, 10mm) 
always defined beforehand. 
[0037] 

[Effect of the Invention] According to the printer with a location gap amendment function 
concerning the 1 st thru/or the 3rd invention, when printing-position gap occurs, it becomes possible 
by measuring mark detection time amount in proofreading mode actuation, and performing 
amendment according to gap from the conventional time to cancel gap. According to the printer with 
a printing starting position gap amendment function concerning the 4th thru/or the 6th invention, 
when printing-position gap occurs, it becomes possible by performing amendment according to the 
accumulation operating time of a detection means in proofreading mode actuation to cancel gap. 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 27/04/2004 



Page 1 of 1 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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{Claim(s)] 

[Claim 1] A detection means to detect the mark of the die length which is printed in the direction o f 
paper feed of printing paper and which was defined beforehand, A pulse-ized means to pulse-ize the 
output of said detection means as compared with a threshold, A marginal detection means to detect 
the first transition or the trailing edge of a mark during print mode actuation based on the output of 
said pulse-ized means, The positioning means which carries out paper feed time amount paper feed, 
and determines a predetermined location during print mode actuation after first transition or a trailing 
edge is detected by said marginal detection means, During proofreading mode actuation, it decides 
on mark detection time amount based on the output of said comparison means. The printer with a 
printing starting position gap amendment function possessing an amendment means to amend gap of 
the printing starting position determined by said positioning means based on a comparison result 
with the conventional time beforehand determined as this mark detection time amount 
[Claim 2] The printer with a printing starting position gap amendment function according to claim 1 
which amends the paper feed time amount after said positioning means **** trailing edge is detected 
based on a comparison result with the conventional time by which said amendment means decided 
on mark detection time amount based on the output of said pulse-ized means, and was beforehand 
determined as this mark detection time amount during proofreading mode actuation. 
[Claim 3] The printer with a printing starting position gap amendment function according to claim 1 
by which said amendment means amends the threshold of said pulse-ized means based on a 
comparison result with the conventional time which decided on mark detection time amount based 
on the output of said pulse-ized means, and was beforehand determined as this mark detection time 
amount during proofreading mode actuation. 

[Claim 4] The printer with a printing starting position gap amendment function according to claim 1 
by which an operating-time accumulation means to accumulate the operating time of said detection 
means is farther provided, and said amendment means amends gap of the printing starting position 
determined by said positioning means during proofreading mode actuation based on the operating 
time accumulated with said operating-time accumulation means. 

[Claim 5] The printer with a printing starting position gap amendment function according to claim 4 
which amends the paper feed time amount after said positioning means **** trailing edge is detected 
based on the operating time when said amendment means was accumulated with said operating-time 
accumulation means during proofreading mode actuation. 

[Claim 6] The printer with a printing starting position gap amendment function according to claim 4 
by which said amendment means amends the threshold of said pulse-ized means during proofreading 
mode actuation based on the operating time accumulated with said operating-time accumulation 
means. 
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Japan Patent Office Is not responsible for any 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1 ] It is the explanatory view of the mark detection approach. 
[Drawing 2] It is the circuit diagram of a mark detection circuit 
[Drawing 3] It is a wave form chart at the time of mark detection. 
[Drawing 4] It is the explanatory view of a technical problem. 

[Drawing 5] It is the block diagram of the control circuit of the 1st printer with a printing starting 

position gap amendment function concerning this invention. 

[Drawing 6] It is the flow chart of the 1 st paper feed routine. 

[Drawing 7] It is the flow chart of the 1 st amendment routine. 

[Drawing 8] It is the flow chart of the 2nd paper feed routine. 

[Drawing 9] It is the flow chart of the 2nd amendment routine. 

[Drawing 1 0] It is the block diagram of the control circuit of the 2nd printer with a printing starting 
position gap amendment function concerning this invention. 
[Description of Notations] 
12 -Photo cell 

121 - Photodiode 

122 — Photo transistor 

20 — Operational amplifier 

21 — Microcomputer 

51 - Motor 

52 — Maintenance tool 
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